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Experimental Section

General considerations
All manipulations involving air-and moisture-sensitive compounds were carried out under nitrogen atmosphere using standard Schlenk techniques. Toluene was heated to reflux over sodium and distilled under nitrogen prior to use. The NMR spectra were recorded with a Bruker DMX 500 MHz instrument at ambient temperature using TMS as internal standard. The melting points of the polyethylenes were measured from the fourth scanning run on a PerkinElmer TA-Q2000 differential scanning calorimeter under a nitrogen atmosphere. A sample of about 5.0 mg was heated to 160 °C at a rate of 20 °C min -1 , maintained for 2 min at 160 °C to remove the thermal history and then cooled to -40 °C at a rate of 20 °C min -1 . The 13 C NMR spectra of the polyethylenes were recorded with a Bruker DMX 300 MHz instrument at 135 °C in 1,1,2,2-tetrachloroethane-d 2 with TMS as internal standard.
Synthesis and characterization of 6,7,8,9,10-pentaahydrocyclohepta[b]-quinoline (1)
Based on previous work, 1 (2-aminophenyl)methanol (123.0 g, 1.0 mol), cycloheptanol (136.8 g, 1.2 mol), t-BuOK (134.4 g, 1.2 mol) and [fac-PNN]RuH(PPh 3 )(CO) (380 mg, 0.5 mmol, 0.05 mol%) in a mixture of THF (100 mL) and toluene (500 mL) were stirred and heated to reflux under an atmosphere of nitrogen. After stirring for 72 h at this temperature, the resultant solution was cooled to room temperature and water (300 mL) added. The mixture was stirred for 0.5 h at room temperature and then extracted with ethyl acetate (2 × 400 mL). The combined organic layers were washed with water (2 × 100 mL) and dried over anhydrous MgSO 4 . Evaporation of the solvent gave a red oil (180.0 g) which was dissolved in dichloromethane (100 mL) and hexane (300 mL)
introduced. After cooling the mixture to 0 °C the resulting precipitate was filtered affording 1 as a pale yellow solid (148.0 g, 74% Based on the procedure described by Vierhapper and Eliel, 2 a stainless steel 1 L autoclave, equipped with a magnetic stir bar, was charged with 1 (145.0 g, 0.73 mol), 10% Pd/C (14.5 g) and 2,2,2-trifluoroacetic acid (500 mL). The autoclave was purged using three cycles of pressurization/venting with hydrogen (10 bar) and then pressurized and maintained at 40 bar hydrogen. The contents of the autoclave was stirred and heated to 80 o C for 24 h. After cooling to room temperature, the pressure was slowly released and the reaction mixture filtered through a plug of silica gel. The mixture was made basic with a 10% aqueous NaOH solution and then extracted with CH 2 Cl 2 (3 × 400 mL). The combined organic layers were washed with water (2 × 100 mL) and dried over anhydrous The solution was washed with water (100 mL), 5% aqueous NaOH (100 mL), dried over anhydrous Na 2 SO 4 and concentrated to
give a dark red oil, which was purified by chromatography on silica gel with EtOAc/MeOH = 100:1 as eluent. The title compound 3 was obtained as a light yellow powder (10.5 g, 15% (e) Aryl = 2,6-diethyl-4-methylphenyl (Co5). By using the same procedure as that described for the synthesis of Co1, Co5 was obtained as a brown powder (0.45 g, 77% 
NMR spectra of selected polyethylenes
Figure S12. 13 C NMR spectrum of the polyethylene obtained using Co4/MMAO at 40 °C (entry 8, Table  3 ); recorded in 1,1,2,2-tetrachloroethane-d 2 (δ C 73.7) at 100 o C.
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Figure S13. 1 H NMR spectrum of the polyethylene obtained using Co4/MMAO at 40 °C (entry 8, Table 3 ); recorded in 1,1,2,2-tetrachloroethane-d 2 at 100 o C. Figure S14 . 1 H NMR spectrum of the polyethylene obtained using Co4/MMAO at an Al/Co ratio = 1000 (entry 1, Table 3 ); recorded in 1,1,2,2-tetrachloroethane-d 2 at 100 o C. Figure S15 . 1 H NMR spectrum of the polyethylene obtained using Co4/MMAO at an Al/Co ratio = 1500 (entry 3, Table 3 ); recorded in 1,1,2,2-tetrachloroethane-d 2 at 100 o C. Table 3 ) (recorded in 1,1,2,2-tetrachloroethane-d 2 at 100 o C). Figure S18 . GPC curves for the polyethylenes obtained using Co4/MMAO with various Al/Co ratios (at 30 o C and under 10 atm of C 2 H 4 ) (entries 1 -6, Table 3 ). 6. X-Ray crystallographic studies Figure S21 . OLEX2 representations of Co1. Thermal ellipsoids are shown at 30% probability while hydrogen atoms have been omitted for clarity. Figure S22 . OLEX2 representations of Co3. Thermal ellipsoids are shown at 30% probability while hydrogen atoms have been omitted for clarity.
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Figure S23. OLEX2 representations of Co4. Thermal ellipsoids are shown at 30% probability while hydrogen atoms have been omitted for clarity. Index ranges 
